Wild mammals are known to survive injuries that result in skeletal abnormalities. Quantifying and comparing skeletal injuries among species can provide insight into the factors that cause skeletal injuries and enable survival following an injury. We documented the prevalence and location of structural bone abnormalities in a community of 7 small mammal species inhabiting the White Mountains of New Hampshire. These species differ in locomotion type and levels of intraspecific aggression. Overall, the majority of injuries were to the ribs or caudal vertebrae. Incidence of skeletal injuries was highest in older animals, indicating that injuries accumulate over a lifetime. Compared to species with ambulatory locomotion, those with more specialized (semi-fossorial, saltatorial, and scansorial) locomotion exhibited fewer skeletal abnormalities in the arms and legs, which we hypothesize is a result of a lesser ability to survive limb injuries. Patterns of skeletal injuries in shrews (Soricidae) were consistent with intraspecific aggression, particularly in males, whereas skeletal injuries in rodents (Rodentia) were more likely accidental or resulting from interactions with predators. Our results demonstrate that both the incidence and pattern of skeletal injuries vary by species and suggest that the ability of an individual to survive a specific skeletal injury depends on its severity and location as well as the locomotor mode of the species involved.
Many studies have documented wild mammals with single instances of broken bones that subsequently healed, indicating that the individual lived for some time after the initial injury (Gander 1930; Barkalow 1956; Gilbert and Hill 1956; Woodman 2013; Mendonça et al. 2016) . Less common are studies that have systematically assessed the incidence of skeletal injuries in a wild population (Ventura and Götzens 2005; Bosch et al. 2016) , or compared interspecific rates and types of injuries (Hamar 1970; Forsman and Otto 2006) . Quantitative comparisons within and among species may provide insight regarding factors that predispose an individual to a particular skeletal injury and enable it to survive following injury. Species traits (e.g., locomotion or intraspecific aggression) and environmental pressures (namely encounters with predators) may lead to differences in the occurrence, type, and severity of skeletal injuries among species.
Locomotor mode may affect both the chance that an injury will occur to a given region of the skeleton and the ability of an individual to survive the injury. For example, in a wild population of fossorial voles (Arvicola terrestris), Ventura and Götzens (2005) found more skeletal injuries in the anterior appendicular skeleton (arm) than in the posterior appendicular skeleton (hind leg). Most of these injuries occurred as small fractures or exostoses (excess growths) at muscular insertion points, suggesting that stress from burrowing was a major contributor. Although common, these skeletal injuries were minor and had little obvious effect on physical mobility (e.g., fig. 1 in Ventura and Götzens 2005) . This is in contrast to the healed consolidated fracture in a femur of an ambulatory shrew (Cryptotis parvus) described by Woodman (2013) that left the injured leg considerably shorter than the uninjured leg. Such an injury would likely limit locomotion and increase risk of predation (Temple 1987) .
Intraspecific aggression may also influence the incidence of skeletal injuries. For example, species that have high levels of intraspecific aggression may accumulate more injuries than species that have low levels of aggression. In some species of mammals, males tend to have more skeletal abnormalities than females, likely as a result of higher rates of conspecific aggression or risky behavior (Phillips 1979; Kano 1984) . Skeletal injuries also tend to be more frequent in adults than in juveniles or sub-adults (Kano 1984; Ventura and Götzens 2005) , suggesting that injuries accumulate over a lifetime.
To better understand the factors that cause skeletal injuries in small mammals and contribute to the survival of the individuals that sustain them, we quantified the prevalence and location of structural bone abnormalities in 7 species common to the northern forests of New Hampshire, including 3 shrew species (Blarina brevicauda, Sorex cinereus, and S. fumeus) and 4 rodent species (Myodes gapperi, Napaeozapus insignis, Peromyscus leucopus, and P. maniculatus). These species differ considerably in morphology and behaviors that may influence the likelihood of injury. Our goal was to determine whether the prevalence or location of skeletal injuries showed patterns that correspond with locomotor mode, taxonomic order, aggression level, sex, or age. We hypothesized that 1) species with specialized locomotor modes would exhibit lower rates of skeletal injuries in the appendicular skeleton than ambulatory species as a result of reduced likelihood of survival from the injury; 2) species or sexes with more aggressive confrontations would accumulate more injuries; and 3) the proportion of older animals with skeletal injuries would be higher than that of younger animals because injuries accumulate over a lifetime.
Materials and Methods
Specimens examined.-The small mammals used in this study were collected at Bartlett Experimental Forest within the White Mountain National Forest of New Hampshire. This 2,343-ha research area supports temperate forest dominated by red maple (Acer rubrum), American beech (Fagus grandifolia), eastern hemlock (Tsuga canadensis), and red spruce (Picea rubens). Of the 22 small mammal species known from the region (Stephens et al. 2017) , we examined 3,021 individuals of the 7 most common species: B. brevicauda (n = 644), S. cinereus (n = 962), S. fumeus (n = 379), N. insignis (n = 362), M. gapperi (n = 274), P. leucopus (n = 247), and P. maniculatus (n = 153). These species differ in their dominant locomotor mode, with some being ambulatory (S. cinereus, S. fumeus, and M. gapperi) while others are more specialized: semi-fossorial (B. brevicauda), saltatorial (N. insignis), and scansorial (P. leucopus and P. maniculatus). Rodents (Myodes, Napaeozapus, and Peromyscus) and shrews (Blarina and Sorex) also differ in their life histories. Shrews are predators that generally consume active prey, whereas rodents are predominantly primary consumers. Shrews show high levels of aggressive behavior toward conspecifics, irrespective of sex (Olsen 1969) , whereas rodents tend to show more aggression in females than in males (Mihok 1981; Wolff 1985) . Thus, we predicted that shrews would show a higher incidence of injury with little difference between sexes, and rodents would have lower overall incidence, but with a greater proportion of injuries in females than males.
Most specimens (83.4%) were collected as part of a United States Forest Service (USFS) long-term monitoring program and were subsequently prepared as voucher specimens at the University of New Hampshire (UNH). The remainder (16.6%) were incidental mortalities from a mark-recapture study conducted by UNH (RBS and RJR) at the Bartlett Experimental Forest. The USFS sampling used 9 pitfall arrays each consisting of 9 pitfall traps (2.8 liter) arranged along 3 drift fence wings (10 m of aluminum flashing or hardware cloth) forming a Y-shape with a lone pitfall in the center (Stephens et al. 2017) . Five of the arrays also had satellite wings (2 pitfall traps connected by 10 m of drift fence) placed 15 m from each inner wing. Arrays were trapped once per month around the new moon phase for 10 consecutive days in July, August, and September of 2010 through 2015. An additional 5 days were trapped in June 2014 and 2015. The UNH live-trapping study employed 12 grids (1.1 ha), each containing 32 pitfall traps (2.8 liter) and 64 Sherman live traps (H. B. Sherman Co., Tallahassee, Florida) that were sampled monthly for 4 days in June, July, and August of 2013-2015. The mark-recapture protocol was approved by the University of New Hampshire Animal Care and Use Committee (protocols 120708 and 140304). Both the UNH and USFS field procedures followed guidelines outlined by the American Society of Mammalogists for the use of wild mammals in research (Sikes et al. 2016) .
Sex was determined for each individual, then it was weighed, measured, and prepared as a museum voucher. Skeletons were processed using dermestid beetles and were degreased in a 5% ammonia solution for 1 week. Vouchers consisted of either a full skeleton or a dry skin with a half skeleton (right foot bones and all long bones remaining with skeleton- Hafner et al. 1984) Individuals of each species, except M. gapperi, were assigned to 1 of 4 age groups (< 1.5 month, 1.5-5 months, 9-12 months, and > 12 months) based on tooth-wear characteristics defined by Pearson (1945) , Pruitt (1954 ), or Sheepe (1963 . Only 3 age groups were used to classify M. gapperi because the last 2 age groups are indistinguishable in this species without destructive sampling (Perrin 1978) . Age groups were verified using individuals of a known age class salvaged from the mark-recapture study. Animals between 5 and 9 months do not occur in our sample because we did not trap during the winter months.
Bone abnormalities and missing digits.-We examined all bones of the appendicular skeleton (bones of the hands and feet examined separately), caudal vertebrae, rib cage (sternum, ribs, and costal cartilages), and skull for abnormalities including exostoses (excess growths on the bone surface), malformations (structural defects in the bone), and consolidated fractures (reformation of bone tissue following a break). Because our objective was to quantify injuries outside of the normal aging process, we excluded arthritic malformations and extremely small cases of exostosis that are common in the joints, muscular insertion points, and pelvic girdle of older animals (Ventura and Götzens 2005) . All bone injuries were photographed and severe injuries that were difficult to characterize macroscopically were digitally X-rayed at the National Museum of Natural History, Smithsonian Institution, Washington, D.C. To avoid mistaking caudal vertebrae lost during the cleaning process as evidence of injury, all tail breaks and bobbed tails were photographed prior to preparation and carefully monitored thereafter.
We also documented missing digits (or parts of digits) where a bone of a finger or toe was exposed or broken. A "digit" is that part of the manus or pes associated with the proximal, middle, and distal phalanges; a "ray" includes the digit plus its respective metapodial. We did not include external damage to a claw unless the sheath was entirely removed and the distal phalanx exposed. Our analyses of missing digits are limited to shrews because few rodents exhibited digit abnormalities (see "Results"). Our sample was a subset of all those examined for broken bones (only specimens prepared after 4 July 2014) and included 473 B. brevicauda, 842 S. cinereus, and 313 S. fumeus. Hands or feet with missing digits were photographed both before and after preparation and were carefully monitored during the cleaning process to avoid disarticulation of the remaining bones of each ray. For each missing digit, we recorded the specific location (phalanx and digit number) where the injury occurred.
Analysis.
-Within species, we tested for concentrations of bone injuries among skeletal regions including the axial region, arm (anterior appendicular region), and hind leg (posterior appendicular region) using a multinomial test. Expected frequencies were calculated based on the number of bones in a given skeletal region relative to the total number of bones from all regions. When a multinomial test indicated a significant deviation from expected for a species, we used binomial tests as a post hoc method to determine which regions had significant differences. Baseline counts of "bones" were 29 for the axial region (1 skull, 26 ribs, 1 sternum, 1 tail), 10 for the arm (2 clavicles, 2 scapulae, 2 humeri, 2 radii, 2 ulnae), and 8 for the leg (2 innominates, 2 femurs, 2 tibiae, 2 fibulae). We did not include bones of the hand or foot within these counts because they likely had less influence on survival (Wood and Slade 1990) and because major differences in injury rates between rodents and shrews would obscure other patterns. Within the axial region, ribs included both the rib bone and its corresponding costal cartilage. Because of intra-and interspecific variation in numbers of caudal vertebrae, the tail was counted as a single bone (Svendsen 1964) .
We assessed the prevalence of bone injuries and missing digits among age groups and between sexes using multinomial tests and binomial tests, respectively. We also qualitatively compared the positions of injured ribs within the ribcage. We combined species of each taxonomic order (rodents and shrews) because patterns within each order were similar and because the sample sizes for individual species were too low to facilitate among-species comparisons. Lastly, we assessed the location and severity of digit injuries for S. cinereus and S. fumeus by calculating the proportion of injuries observed for each bone within a digit. Multinomial tests and binomial tests were performed using the 'XNomial' package (Engels 2014) 
results
Bones.-Of 3,021 specimens examined, 177 (5.9%) individuals had a combined total of 267 bone abnormalities (Appendix I; Table 1 ). With the exception of 3 specimens that appeared to have bone abnormalities resulting from infection or congenital defects (YPM 16490: P. leucopus with holes in the scapular body; YPM 16870: P. maniculatus with ballooned shaft of the humerus; MSB 296329: P. maniculatus with an extra digit fused to digit 1 of the right hind foot), all abnormalities appeared to be traumas resulting from physical harm. All 7 species had injuries that ranged in severity from exostosis to displaced compound fractures in long bones (Fig. 1) . Most of the 267 skeletal injuries occurred in the axial skeleton with the majority in the ribs (54.5%) and caudal vertebrae (20.1%); only 1.5% of injuries occurred to the skull ( Fig. 2 ; Table 1 ). Long bones accounted for 20.5% of injuries. There were no significant differences in expected versus observed locations of injuries across the 3 skeletal regions for any of the ambulatory species (S. cinereus, S. fumeus, or M. gapperi; Fig. 2) . However, the semi-fossorial B. brevicauda, saltatorial N. insignis, and scansorial Peromyscus spp. all had significantly more injuries in the axial skeleton and fewer injuries to the arm (but not the hind leg) than expected (Fig. 2) .
Although both rodents and shrews had a similar proportion of total injuries in the rib cage (approximately 50%; Table 1), the 2 groups showed marked differences in the location of rib injuries (Fig. 3) . Rodents received most injuries in the anterior rib cage, with the greatest numbers sustained at or near rib 2. In contrast, shrews exhibited a relatively high incidence of injuries throughout the ribcage, but with bimodal concentrations of injuries centered on rib 8, with a smaller secondary peak at ribs 2 and 3.
The overall incidence of skeletal injuries within species ranged from 3.6% in S. cinereus to 13.1% in P. maniculatus (Table 2 ). All species showed significant differences in the frequency of bone injuries among age groups, with the proportion of individuals with injuries typically increasing with age ( Table 2) . Comparison of bone injuries and missing digits between sexes was limited to individuals > 1.5 months of age because few individuals younger than this had injuries (Table 2) . Among the older age groups of rodents, there were no significant differences in injured bones between sexes (Table 3) . In contrast, shrews had significantly more bone injuries among males than females. Male B. brevicauda, S. cinereus, and S. fumeus were approximately 2.0, 2.5, and 3.8 times more likely, respectively, to have a skeletal injury than their female counterparts (Table 3) .
Missing digits.-None of the rodents exhibited any injuries to the digits or parts of digits. In contrast, all 3 species of shrews sustained losses of digits. Of the 1,629 individual shrews examined, 188 (11.5%) had a combined total of 333 missing digits (Fig. 1A) . As was the case with other bone injuries, the proportion of shrews with missing digits increased with age and was highest in the oldest age class (Table 2 ). In both S. cinereus and S. fumeus, missing digits were significantly more common among males (29.7% and 61.3%, respectively) than females (6.5% and 11.1%). Although female (8%) B. brevicauda also exhibited a lower incidence of missing digits than males (10%), the difference was not significant. Most injuries to S. cinereus and S. fumeus occurred to digit 2 of the pes and 2 or 3 of the manus (Table 4) . Within digits, injuries typically decreased proximally, with the majority (77%) of injuries at the distal or middle phalanges. Damage to the metapodials was uncommon (3.6%). B. brevicauda was not included in this analysis because there were too few individuals with missing digits to obtain a clear pattern.
discussion
Our study quantifies the prevalence and location of injuries in both the axial and appendicular skeleton for multiple wild small mammal species. Some previous studies have relied upon accumulations of small mammals collected by owls or other birds of prey (e.g., Hamar 1970; Forsman and Otto 2006).
Prey collected by raptors have the potential to be biased toward higher frequencies of bone abnormalities because injured animals may make more noise, move more slowly, or are easier to capture (Temple 1987) . In contrast, the specimens used in our study were obtained with pitfall traps that sample small mammals passively, and therefore provide a relatively unbiased assessment of individuals from a population. Because the species used in our study come from the same geographical area, we minimized the possibility that differences in local physical and biotic factors among sampling locations influenced our results. Across species, we found that the frequency of injuries was 5.9%, similar to that observed in wild birds (4.5%-Tiemeier 1941), but higher frequency has been observed in larger-bodied mammals such as Didelphis virginiana (64%-Mead and Patterson 2009) and Sciurus carolinensis (41%- Bosch et al. 2016) . Both the prevalence and location of injuries were species-specific and likely reflect differences in species traits, specifically locomotor mode and level of aggressive behavior.
Locomotor mode.-Because an individual's ability to survive a skeletal injury depends on its capacity to gather food and escape predators (Kano 1984; Temple 1987) , we hypothesized that the location of injuries would differ among species with different dominant locomotor modes. Specifically, we predicted that species with more specialized locomotion (semi-fossorial, saltatory, or scansorial) would be less able to survive an appendicular skeletal injury than species that are ambulatory. Our data support this hypothesis. Ambulatory species in our study (S. cinereus, S. fumeus, and M. gapperi) showed no significant difference between expected and observed injuries among skeletal regions, (27) 26 (15) 19 (11) 9 (6) 14 (10) 6 (3) 13 (6) Caudal vertebrae b 11 (10) 8 (7) 8 (8) 2 (2) 11 (9) 6 (6) 7 (7) Total c 82 (52) 53 (35) 43 (26) 17 (12) 27 (21) 14 (11) 27 (20) a Within an individual, different injured ribs were counted as separate abnormalities. Rib cage includes rib bones and costal cartilages. whereas species with specialized locomotion (B. brevicauda, N. insignis, P. leucopus, and P. maniculatus) had significantly more injuries in the axial region. Because ambulatory species use all 4 legs while running and walking, a skeletal injury to a single limb likely has less effect on movement than in species with more specialized modes of locomotion. Consequently, ambulatory species should more readily survive an injury to the arm or hind leg, permitting it to heal. Indeed, in ambulatory species, we observed some of the most severe healed skeletal injuries to the arms, including 6 individuals with consolidated fractures in the radius and ulna, that left the limb considerably shorter than the matching uninjured forearm (MSB 292456; UMNH 41524, 41525 [Fig. 1B], 41939; YPM 16989, 16562) . We also observed a M. gapperi (USMN 603185) with a rear leg amputated at the mid-shaft of its fibulotibia. In most cases, these injuries occurred in adults, and based on bone remodeling rates measured in captive rodents, the consolidated fractures were well over a month old (Isaksson et al. 2009 ), indicating that these individuals had lived for a considerable proportion of their lives with the injury. Severe injuries to long bones also have been detected in other ambulatory species such as C. parvus (Woodman 2013) and D. virginiana (Mead and Patterson 2009 ). For species with specialized forms of movement, the ability of an individual to survive an injury to the arm or leg likely depends on locomotor mode. For example, in the semi-fossorial B. brevicauda, we observed significantly fewer injuries to the arm, whereas injuries in the hind leg were similar to what would be expected. Thus, B. brevicauda, which uses its fore limbs for digging, appears to be able to survive an injury to the hind leg (e.g., Fig. 1F ), but an injury to a long bone in the arm would greatly reduce its digging ability. For N. insignis and Peromyscus spp., we also noted significantly fewer than expected skeletal injuries in the arms and a trending, albeit non-significant, pattern of fewer injuries to the rear legs (Fig. 2) . N. insignis is saltatory, and uses its long hind legs to jump several meters when escaping a predator (Sheldon 1938 ). An injury to a long bone in this species would likely severely impair its ability to execute or land a jump, leaving an individual less able to escape predation. In the scansorial Peromyscus species, an injury to a limb would likely influence the individual's ability to climb to escape predation and acquire food. Both P. maniculatus and P. leucopus exhibited some of the highest percentages (≥ 20%) of skeletal injuries in the older age classes. Most of these injuries, however, were to the ribs and tail (Appendix I; Table 1 ), possibly as a result of falls. Hence, although they can survive injuries to the axial skeleton, they are less likely to survive injuries to an arm or hind leg. Other studies have also found higher rates of skeletal abnormalities in scansorial or arboreal species relative to more terrestrial species (Forsman and Otto 2006; Bosch et al. 2016) , although the overall percentage of individuals with long bone injuries can vary substantially. Forsman and Otto (2006) found that the incidence of long bone injuries was fairly low in arboreal and scansorial small mammal species (< 1%; 36 of 15,455 individuals), whereas Bosch et al. (2016) found that in the arboreal eastern gray squirrel (S. carolinensis), 19% of individuals had long bone fractures. Thus, size of the species also may influence the incidence of skeletal injuries, both in Fig. 2. -Expected versus observed frequencies of bone abnormalities in the axial, arm (anterior appendicular), and leg (posterior appendicular) skeletal regions of 7 species of small mammals. Congenital abnormalities were excluded. Expected frequencies were based on counts of bones: 29 for axial (skull = 1, ribs = 26, sternum = 1, tail = 1), 10 for arm (clavicle = 2, scapula = 2, humerus = 2, radius = 2, ulna = 2), and 8 for leg (innominate = 2, femur = 2, tibia = 2, fibula = 2). Result of a multinomial test comparing injuries among skeletal regions is shown in the upper right corner for each species. Post hoc binomial tests indicate significant differences between expected and observed frequencies within a region: *P < 0.05; **P < 0.01; and ***P < 0.001. Summary of injured bones within a region can be found in Table 1 . A tail with > 1 injury was counted only once for observed frequencies.
terms of predisposing an animal to an injury and affecting its survival following an injury. Because the force of a fall is directly related to the mass of an animal, heavier animals will land with more force and are likely to have higher rates of injuries (Warner and Demling 1986) . Survival of larger-bodied species also may be higher than for smaller mammals, because they are more difficult to capture by predators (particularly by avian species -Temple 1987) .
Rodents versus shrews.-We predicted that shrews would have more skeletal injuries than rodents from attacking active prey and from aggressive confrontations. However, the prevalence of injuries was not consistently greater among species of shrews. Nevertheless, differences in the pattern of skeletal injuries can be interpreted as being consistent with more aggressive behavior in shrews. Specifically, rodents did not incur digit injuries, whereas many adult shrews of all 3 species (25.9-54.0% of individuals > 12 months of age) were missing parts of 1 or more digits. Most of these injuries were at the ends of the longest digits and many of the bones were severed mid-shaft, indicating that considerable force was concentrated on the broken digit. We suggest that these injuries are the result of bites from conspecifics. During agonistic confrontations, shrews often extend paws toward the opponent (Olsen 1969) , leaving digits exposed to injury from the attacker. Although frostbite could result in loss of a digit, it does not typically result in a broken bone. Anecdotally, we consistently observed shrews collected during the summer months with flesh wounds on digits, indicating that many of these injuries took place during the breeding season.
Rodents and shrews also differed in the location of rib injuries. Most rib injuries in rodents occurred toward the front of the ribcage, consistent with a near head-on impact, whereas injuries in shrews were distributed throughout the rib cage with concentrations toward the middle and anterior of the ribcage, and thus were more likely caused by collisions from more than Fig. 3. -Location on the rib cage of bone and cartilage injuries among shrews (51 shrews with 95 injuries) and rodents (25 rodents with 42 injuries). One Blarina brevicauda (UMNH 41811) that had an injury on an extra rib (rib 14 on left) was removed from the analysis. Table 2 .-Percentages of individuals by age group with broken bones or missing digits among 7 small mammal species. Individuals were aged based on tooth-wear. Number of individuals with injuries and total sample size within each age group are provided parenthetically after percentages. A multinomial test was used to test for differences among age groups within a species with expected frequencies adjusted for total sample size. All tests were significant. one direction. During agonistic behavior, rodents assume an upright "boxing" position and are unlikely to contact each other (Barnett 1963) . Thus, rib injuries in rodents are more likely a result of collisions while navigating or interactions with a predator than from head-on aggressive competitive confrontations. In contrast, shrews are known to engage in aggressive confrontations and to attack from the rear. Two grappling B. brevicauda may form a tight ball and roll around during combat (Crowcroft 1957; Olsen 1969) . These aggressive behaviors are consistent with a prevalence of broken ribs toward the back of the rib cage. We predicted that shrews would show little difference in prevalence of injuries between sexes, because both sexes show high levels of aggression. Female rodents, in contrast should have more injuries than males, because they are more aggressive in defending their territories against conspecifics. In fact, male shrews had more missing digits and broken bones than female shrews, while there were no differences in such injuries between male and female rodents. The higher rate of skeletal injuries in male shrews is likely from intraspecific confrontations that help to disperse individuals and establish territories related to mating opportunities and food availability (Crowcroft 1957; Eisenberg 1964) . In rodents, this lack of difference between sexes suggests that, in these wild populations, there are similar levels of aggression or that confrontations do not result in skeletal injuries.
Influence of age.-Our findings were consistent with our prediction that animals would accumulate injuries over a lifetime and therefore older individuals would have a higher probability of having an injury than younger ones. All species showed a general increase in the percentage of individuals exhibiting injuries with age. Lab studies have demonstrated that older mice (20 months) heal slower than younger mice (Baht et al. 2015) . Thus, there may be an age at which the rate of bone remodeling in a wild population of small mammals is greatly reduced, leaving individuals exposed to increased risk of predation for a longer period of time. However, this is likely relevant for only a small portion of a natural population (Table 2) .
Conclusions.-Our study compares the prevalence and location of healed skeletal injuries in a suite of small mammal species. Overall, we found that the incidence of healed bones at the population level ranged from 4.4% to 13.7% and that most injuries were to the ribs and caudal vertebrae. Within certain demographic groups of a particular species, the percentage of individuals with healed skeletal injuries can be as high as 33%. This suggests that certain traits may predispose species to injury or survival following an injury. Specifically, adult male shrews experience a more diverse set of injuries than typically found among rodents. Survival of a skeletal injury may depend on the severity and location of the injury relative to a species locomotor mode with specialists at greater risk of mortality than ambulatory species. The use of 3D scans on injured bones (e.g., Reichert et al. 2017 ) may shed more light on how skeletal abnormalities influence movement for animals with different types of locomotion. literature cited
